The death of neurons and the limited ability to activate growth-associated genes prevent the restoration of lesioned fiber tracts in the adult mammalian CNS. Here, we characterized the effects of the survival-promoting neurotrophin brain-derived neurotrophic factor (BDNF) on mRNA expression of GAP-43, L1, TAG-1, and SC-1 in axotomized and regenerating rat retinal ganglion cells (RGCs). BDNF led to de novo upregulation of TAG-1 mRNA in axotomized RGCs and to a threefold increase in the number of GAP-43 and L1 mRNA-expressing RGCs. SC-1 expression remained unchanged. However, BDNF did not improve long-distance axon regeneration into a peripheral nerve graft. Surprisingly, potentiating BDNF-mediated neuroprotection by simultaneous administration of a spin trap or a NOS inhibitor counteracted the BDNF-induced growth-associated gene expression. This led us to hypothesize that the BDNF effects on GAP-43, L1, and TAG-1 mRNA expression are mediated by a NOdependent mechanism. In summary, our data support the idea that survival and axon regeneration of lesioned CNS neurons can be regulated independently.
INTRODUCTION
Neurons in the adult mammalian CNS show a very limited capacity of regenerating an axon after injury (Ramon y Cajal, 1928 , 1991 . This can be attributed to both extrinsic conditions and neuron intrinsic properties. The glial environment of lesioned CNS fiber tracts is growth inhibiting (Caroni and Schwab, 1988; Bovolenta et al., 1993; Schwab et al., 1993; McKerracher et al., 1994; Schachner, 1994; Hirsch and Bähr, 1999) and many neurons die in response to axotomy (Aguayo et al., 1991; Garcia-Valenzuela et al., 1994) . Only some are capable of upregulating the expression of genes which are associated with axon growth during development (Skene, 1989; Tetzlaff et al., 1991 Tetzlaff et al., , 1994 Herdegen et al., 1997; Jung et al., 1997) .
In the adult rat, 85% of the retinal ganglion cells (RGCs) die within 14 days after optic nerve (ON) transection (Villegas-Perez et al., 1988 , 1993 . When offered a growth-permissive environment such as a peripheral nerve (PN) graft, 2-5% of the RGCs are able to regrow an axon into the transplant and to even functionally reconnect with their target area, the superior colliculus (David and Aguayo, 1985; Aguayo et al., 1991; Sauve et al., 1995) . These axon-regenerating RGCs seem to represent a subpopulation of those RGCs that reexpress growth-associated proteins (Jung et al., 1997; Lang et al., 1998) . Among them is growthassociated protein 43 (GAP-43) (Skene, 1989; Doster et al., 1991; Schaden et al., 1994) . GAP-43 is expressed in RGCs normally only during embryonic and early postnatal development, when the visual projection is formed and refined (Reh et al., 1993; Kapfhammer et 
